INTRODUCTION
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The skin is composed of an epidermal and a dermal compartment, which are separated by a 1 3 9 total basal cell number both in control and P1-K5 epidermis. Interestingly, 20% of the total cell 1 4 0 number in the suprabasal layers of P1-K5 epidermis was also Ki67+, which was observed in less 1 4 1 than 5% of the suprabasal cells in the control skin ( Supplementary Fig. 1F ), pointing to an In contrast, P1-K5 skin exhibited two types of HFs; fully developed HFs with hyperthickened The deposits of laminin 332 (Lm322) and nidogen, two major components of the epidermal- revealed that the levels of all integrins tested as well as the levels for the 9EG7 epitope were 1 8 1 similar between control and P1-K5 cells (Supplementary Fig. 2A ). Taken together these results 1 8 2 demonstrate a strong role for PINCH-1 in cell adhesion, spreading and migration. Although E-cadherin and F-actin distribution were altered in basal keratinocytes in vivo, cell-cell (data know shown) indicate that loss of PINCH-1 expression in keratinocytes enables the
formation of cell-cell adhesion sites but severely impairs the formation and functions of cell 1 9 1 matrix adhesion sites. To dissect mechanistically how PINCH-1 supports keratinocyte adhesion, spreading and 1 9 5 migration, we screened for novel interaction partners by performing label free pull-down
experiments with immortalized PINCH-1 -/-keratinocytes rescued with an EGFP-tagged
PINCH-1 (PINCH1 rescued ) followed by mass-spectrometry ( Supplementary Fig. 2C ). The PINCH-
1 -/-cells were derived from immortalized PINCH-1 fl/fl keratinocytes and subjected to Among the proteins that were precipitated with PINCH-1 we identified known PINCH-1 antibodies ( Supplementary Fig. 3A ). However, when cells were incubated with both antibodies 2 1 7
the PLA signal was strong and colocalized with paxillin ( Fig. 3E and Supplementary Fig. 3A )
indicating that EPLIN and PINCH-1 reside in close proximity in FAs. co-localization of EPLIN with paxillin in FAs (Fig. 4C ). In contrast, EPLIN was absent from FAs 2 2 7
of sparsely seeded PINCH-1 -/-keratinocytes and instead accumulated in the cytoplasm ( basal side of basal keratinocytes and abnormal accumulations in the cytoplasm, while EPLIN at
sites of cell-cell interaction was not grossly altered ( Fig. 4B and Supplementary Fig. 3B ). FAs and the impaired spreading we increased EPLIN levels by overexpressing EGFP-tagged cell-matrix adhesions nor rescued the spreading defect (Fig. 4E ).
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Journal of Cell Science Accepted manuscript found that ILK and PINCH-1 levels became slightly reduced ( Fig. 5A ) and E-cadherin decreased
at AJs (Supplementary Fig. 3C ). Despite the presence of significant levels of PINCH-1 and ILK regulates adhesion, spreading and migration. ILK is not required to localize EPLIN to cell-matrix adhesion sites
To investigate if the recruitment of EPLIN to FAs requires an intact IPP complex we isolated to detect these low PINCH-1 levels in FAs owing either to the decreased protein levels and/or to we expressed GFP-tagged PINCH-1 and Cherry-tagged paxillin cDNAs in control and ILK-K5 indicate that PINCH-1 can localize to ILK-deficient FAs and that the low PINCH-1 levels in
ILK-K5 keratinocytes are sufficient to recruit EPLIN to these sites. In this study, we deleted the PINCH-1 gene in keratinocytes of mice and showed that loss of
PINCH-1 expression leads to blisters at the sub-epidermal basement membrane, epidermal the IPP complex have IPP-independent functions, either within or outside integrin adhesion sites. Indeed, ILK for example, was shown to localize to centrosomes without PINCH or parvin where
it controls spindle organization in mitosis (Fielding et al., 2008a; Fielding et al., 2008b) . There is
no report of PINCH-1 so far, that demonstrates a subcellular localization of a PINCH-1 fraction,
which is not destabilized upon loss of ILK deletion. However, it is clear from our study that low ILK-dependent manner, a small pool of PINCH-1 can be found in FAs in the absence of ILK.
The ILK-independent role of PINCH-1 at FAs might explain why the spreading and adhesion ILK-independent pool of PINCH-1 is recruited to FAs is not clear.
How is the ILK-independent PINCH-1 operating at FAs? To address this question we performed 2 8 9 pull-down experiments followed by mass spectrometry and identified EPLIN as a novel PINCH- fibroblasts (Schiller et al., 2011; 2013) and FAs of mesangial cells (Tsurumi et al., 2014) .
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Whether the interaction between PINCH-1 and EPLIN is direct or indirect is not clear, as our
attempts to purify recombinant PINCH-1 for in vitro binding assays were unsuccessful.
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However, we made several observations pointing to a functional interdependence of PINCH-1
and EPLIN in FAs. First, proximity ligation assays revealed that PINCH-1 and EPLIN reside in 2 9 7
close proximity in FAs. Second, PINCH-1 promotes EPLIN stability and induces the recruitment Interestingly, a previous paper also reported a force-dependent localization of EPLIN to cell-cell actin (Maul and Chang, 1999; Maul et al., 2003; Abe and Takeichi, 2008) .
Since neither loss of PINCH-1 nor depletion of EPLIN impairs surface expression or the and actin dynamics via ILK and/or Nck-2, which can interact with p21-activated kinase (Bokoch FAs as well as the ability to crosslink actin filaments into bundles and to fine tune Arp2/3- reduced their migration. This is in stark contrast to our findings, which revealed a pronounced 3 2 3 migration defect upon EPLIN depletion. An explanation for this discrepancy could be that FA development and postnatal homeostasis. 
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MATERIALS and METHODS
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Mouse strains and cells
To obtain a keratinocyte-restricted deletion of the PINCH-1 gene, PINCH-1 fl/wt males expressing
Cre under the control of keratin 5 promoter were crossed with PINCH-1 fl/fl females (Li et al., were isolated and cultured from PINCH-1 fl/fl and PINCH-1-K5 animals. All cells were 3 3 7
immortalized via culturing primary cells long enough to let the spontaneous differentiation occur. line was obtained by adenoviral infection of the PINCH-1-EGFP construct, followed by cell
cloning. The colonies were tested for PINCH-1-EGFP expression and the colony with an 3 4 1 endogenous expression level was chosen for further experiments ( Supplementary Fig. 2D ). Primary keratinocytes were isolated and cultured as described (Lorenz et al., 2007) . To induce for 12 hours. Images were collected with a frame rate of 15 minutes using a cooled CCD camera performed at 37°C and 5% CO 2 . Flow cytometry was carried out as previously described (Brakebusch et al., 2000) . Antibodies Cells were lysed in 50 mM Tris-HCl (pH 8.0), 150 mM NaCl, 1% Triton X-100, 0.05% sodium siRNA duplexes for EPLIN and scrambled control duplexes were purchased from Sigma. Two Cell lysis and immunoprecipitation were performed as described (Bottcher et al., 2012) . Briefly,
cells were lysed with a buffer containing 150 mM NaCl, 50 mM Tris (pH 7.5), 5% Glycerol, 1% were purified on C 18 StageTips before MS analysis. Peptides were separated by reverse-phase chromatography coupled to LC-MS/MS analysis using The raw files from the MS were processed with the MaxQuant software version 1.0.13.13 (Cox protein levels. Proteins were quantified using the label-free algorithm in MaxQuant. To extract 4 5 7
significant binders we performed a two-sample t-test between triplicates, with 0.1 FDR. 128, 979-988. Cell Biol 4, E101-108. PINCH1 plays an essential role in early murine embryonic development but is dispensable in Integrin alpha3beta1 inhibits directional migration and wound re-epithelialization in the skin.
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Molecular biology of the cell 19, 1462-1473. tissue-specific or generalized Cre-mediated recombination. Genesis 39, 52-57. the epiblast, cell adhesion, and controlling actin accumulation. Genes Dev 17, 926-940.
